IN two papers brought before tbe Society rather more.tha,n a year ago (Trans., 1906, 89, 13, 17) attention was drawn to the remarkable change of colour observed when p-nitrobenzeneazo-4 : 6-dimethylcoumarin and p-nitrobenzeneazo-4-methyl-a-naphthacoumarin were dissolved in alkali. Both substances are reddish-brown in colour and they dissolve in neutral solvents with a similar shade; the former gives,
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Whilst we adopt the standpoint advocated both by Baly and by Hantzsch, that a radical change in the absorption spectrum of a compound when i t undergoes transformation into a salt means generally the radical alteration of its constitution, we have nevertheless considered it necessary to furnish definite proof of the constitution we advocated in our paper.
It is a well-known fact that the formation of lakes from hydroxylderivatives of aromatic compounds and salts of the heavy metals is conditioned by the aromatic compound containing two hydroxylic groups (generally both hydroxyl ; for example, alizarin : sometimes one hydroxyl, one carboxyl ; for example, azo-derivatives of salicylic acid) in the ortho-position relative to one another (C. Liebermann and St. von Kostanecki, Ber., 1885, 18, 2145, and subsequent authors) . I n view of the theory advocated in this paper one is not surprised to find that the brown p-nitrobenzene-4-azo-l-naphthol-2-carboxylic acid furnished violet-blue solutions in alkali, but even in presence of considerable excess of the latter gave brown precipitates with the salts of heavy metals. To prove the point i t was necessary to show that the isomeric p-ni tro-m-carboxy benzene-4-azo-a-nap h t hol not merely gave violet-blue or blue solutions in alkalis, but that precipitates of blue or violet shade might be obtained on adding the salts of heavy metals. The preparation of the necessary 3-nitro-5-arninobenzoic acid proved somewhat troublesome, but once in possession of the substance it was easily shown that by diazotisation and coupling with a-naphthol, a brown azo-acid was formed giving a blue solution in alkali and blue precipitates with the salts of heavy metals.
The constitution of the alkaline solutions and heavy metal precipitates of the two isomeric carboxylic acids derived from p-nitrobenzeneszo-a-naphthol can be represented in the following manner : 
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Finaliy the p-hydroxyphsnylazoimide described by Forster and Fierz (Trans., 1907, 91, 855) may possibly owe its remarkable change o!: colour in alkaline solution to a similar shifting of linkiugs. In the discussion following on for the blue potassium and we venture to put the reitding of this pitper, Dr. Morgan suggested salt the structure (Proc., 1907, 23, 112) :
forward the following formula, O:/"=\:N-N:NK,
\=/
as possibly representing the constitution of the substance ; i t is very similar to Dr. Morgan's, but obviates the quinquevalent nitrogen. It is possible that a reaction discovered by Meldola may be explained by the alteration of structure suggested. Alkaline as well as acidreducing agents generally decompose hydroxyazo-compounds a t the double linking between the two nitrogen atoms, but when y-nitrobenzerieazophenol is warmed with ammonium sulphide in alkaline solution the nitro-is reduced to a n amino-group (Trans., 1885, 47, 659) . This reaction may be compared with the reduction of nitrophenol to aminophenol under similar conditions. It now becomes a matter of considerable interest to examine the behaviour of a number of nitrated azophenols and naphthols, in order to see if this diminution of oscillation-frequency generally accompanies the change from the hydroxyazo to the quinoneazine type, and, even if it is not possible to give a mechanical explanation, a t least to discover the characteristic alteration in the molecule responsi blc for the change in the rate of oscillation.
Exarnination of several compounds has conclusively shown that p-nitroazophenols and the salts derived from them exhibit absorptions of radically different type, except in those cases where a group has been introduced which, in virtue of its character and position, can inhibit the production of diquinonoid structure. Other groups (for example, bromine atoms) when introduced in place of hydrogen may diminish the oscillation-frequency, but the effect in such cases is slight and the general character of the absorption remains unaltered.
It is, of course, conceivable that such groups, introduced into the molecule of a substance colourless in the ordinary sense, might, if its absorption occurs just outside the visible part of the spectrum, render the substance coloured by a blight shifting of the absorption-band. W e are, however, in complete agreement with Baly and Hantzsch (Zoc. cit.), that when a radical change in colour (namely, absorption) takes place on salt-formation, the salt is coiistituted differently from the parent substance.
HEWITT AND MI'l'CHELL : COLOUR AND This is rendered very clear by compsring the absorptions of : 4-hyilroxyazobenzene, 4'-ni tro-4-hydroxyazobenzene, 3 : S-dibrorno-4'-nitro-4-hydroxyazobeozene, and 3 : 4'-dinitro-4-hydroxyazobenzene.
All four substances give alcoholic solutions of very similar yellow shade; in N/500 solution the violet and blue are absorbed as far as wave-lengths 485, 506 and 510pp respectively by the first three substances, whilst the fourth in N/IOOO solution (too sparingly soluble in alcohol to admit of N/500) absorbs as far as 51Opp. Theso four substances are essentially similarly constituted and their absorptions do not markedly differ, although it must be admitted that the nitro-group has a far more powerful effect than two bromine atoms.
When, however, we compare the same solutions which have merely been treated with potassium hydroxide, very decided differences are apparent. The solution of 4-hydroxyazobenzene remains yellow but is much deeper in shade, the absorption extending as far as 495pp in N/5000 solution: it will be observed that the rrlteration is one of degree rather thau of character. An alkaline solution of 4'-nitro-4hydroxyazobenzene is red (at iV/20,000 the shade reminds one of cobalt nitrate solution) and the character of its abjorption is entirely different from that of the free aaopheno1,a band appearing gt thisdilution between the limits 532--185pp.
I n the case of alkaline 3 : 5-dibromo-4'-nitro-4-hjdroxyazobenzene the character of the absorption is found to bo scarcely diEerent from that of the unbrominated substance ; the band has slightly broadened and the maximum absorption has been shifted towards the red. Finally, if we take 3 : 4'-dinitro-4-hydroxyazaibenzene, we find that conversion into a n alkali :salt intensifies the colour, but none of the blue or violet is transmitted, and on dilution no band makes its appearance, the absorption extending continuously from the ultraviolet into the visible spectrum.
The obvious explanation is that the second nitro-group being in the or tho-posi t ion reia ti ve to the h y droxy 1, saltf or mat ion pref erent iall y takes place with production of ortho-quinonoid, and necessarily inhibition of paradiquinonoid structure. The potassium salts of these four azophenols may be represented structurally by tho following formulae :
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That this inhibiting action is not entirely restricted to an orthonitro-group is shown by the fact that p-nitrobenzeneazosalicylaldehyde, both in alcoholic and alkaline solutions, exhibits absorptions which are of the ordinary azo-type. Evidently salt-formation takes place with transformationof thegrouping *C(OH):C(C KO)* to*C(:O)*C(:CH*OH)*.
(Compare Hantzsch on the structure of salts of salicylaldehydo, Bey., 1906,39, 3081,3090.) But if the effect of the aldehyde group be nullified by conversion into a phenylhydraxone the substance dissolves in alcoholic potash with a magnificent purple colour, a band obliterating the green and part of the blue. The position of this band is almost identical with that exhibited by a n alkaline solution of p-nitrobenzeneazocoumarin (Mitchell, Trans., 1905 , 87, 1231 . The results are, in fact, quite to be expected when one compares the structure of the three alkaline salts : 0 0 0
Amongst the compounds we have examined, the chief oscillationfrequency is less, the longer the chain of alternate double and single linkings existing in the molecule. I n estimating the number of such alternate double and single linkings, when a benzene nucleus is encountered, one is only justified in following the structure round one side of the ring until the para-position is reached. If carried beyond the para-position the action becomes retrogressive and consequently no part of the particular displacement under consideration, but part of t h e succeeding, or return, displacement. If me compare the formuhe HEWTI! AND MITCHELL : COLOUll AND of the potassium sdts of liyclroxgazobenzene, p-nitrobenzeneazophenol, arid p-nit,robenzeneazo-a-naphthol-3-carboxylic acid,
OK
we see t h a t the chain consists in the three cases of 5 double and 4 single, 6 double and 5 single, and 8 double and 7 single linkings respectively. On referring to our results it will be observed that they are in direct agreement with the view that the longer the chain the slower is the rate of oscillation. E x P E 11 I N E N T A L.
2-Nitro-5-arr~inobenxoic
Acid.-The only reference t o this compound that we have been able to find deals with its preparation from a-dinitro-3-uraminobenzoic acid by boiling with water (Griess, Ber., 1872, 5, 198) . Several alternative schemes for the production of this substance mere devised and tried, the least unsatisfactory method proving to be the one outlined i n the following way :
The aceto-m-toluidide was nitrated by adding i t to fuming nitric acid. A mixture of nitro-products resulted, but i t was found that the yield of the desired nitro-derivative wits better when the reaction was allowed t o proceed fairly rapidly, so t h a t the temperature reached 16-20°.
After pouring on to powdered ice, filtering and washing, the crude product was crystallised from benzene to which a little pyridine had been added.
The oxidation of t h e nitroncetotoluidide to t h e corresponding 2-nitro-5 acetylaminobenzoic acid mas performed in the following manner.
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gifty grams of the finely-powdered substance were suspended in about 1 litre of water, steam was led in, and 75 grams of finely-powdered potassium permanganate were slowly added to the boiling liquid. After one and a half t o two hours, the colour of the permanganate having been discharged, the precipitate of manganese dioxide was filtered off, and the filtrate, which immediately began to deposit crystalline matter, acidified with dilute hydrochloric acid, warmed in order to effect complete solution, and allowed to cool overnight. Part of the acetylamino-acid separated and a further amount was isolated by con; centrating the mother liquor : in no case has a very Satisfactory yield been obtained.
The free 2-nitro-5-aminobenzoic acid is obtained by hydrolysing the xcetyl-derivative ; in boiling with hydrochloric acid i t is necessary to guard against too great a concentration of the latter ; otherwise decomposition with gas evolution takes place, the carboxyl group being probably eliminated. The free acid gives a beautiful golden-yellow solution in boiling water, in which it is readily soluble and from which it is best recrystallised. When prepared in this way, 2-nitro-5aminobenzoic acid forms fine golden-yellow needles, readily soluble in most organic liquids and melting a t about 2 was prepared by diazotising the nitroamino-acid previously mentioned and coupling with a solution of u-naphthol in aqueous sodium hydroxide. The resulting blue, alkaline solution,>was acidified and the pre-* As, almost without exceptioii, the siibstaiices described i n this paper nielt with coiisidcrable decomposition a t elevated tcmperatures, the nieltiirg points have n o t been corrected for the relative coefficient of expaiisioii of mercury.
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HEWITT AND MITCHELL: COLOUR AND cipitated compound washed, dried, and crgstallised from pyridine. It was subsequently recrystallised from the same solvent and warmed with dilute hydrochloric acid to remove all traces of pyridine. As thus obtained it formed a chocolate-coloured crystalline powder, which under the microscope proved to consist of aggregatos of well-defined reddish-brown prisms. Tho substance melts near 260" with decomposition, and is sparingly soluble in most organic liquids forming yellowish-brown solutions. The alkaline solution exhibits an intense indigo-blue colour, and a similar colour is observed in concentrated sulphuric acid solution : N = 19.6. 0,1671 gave 18.2 C.C. moist nitrogen at 21' and 756 mm.
On adding lead acetate t o the alkaline solution a blue precipitate C,7Hl,0,N, requires N = 12.8 per cent. is obtained.
p-Nitrobe~txene-4-axo-1 -nc(p?&ol-%carbox$ic acid, CO,H
This compound, to which the authors have already drawn attention (Trans., 1906, 89, 19) , results from the coupling of p-nitrodiazobenzene salts with 1-naphthol-2-carboxylic acid. I n appearance it closely resembles the isomeride just described ; it melts fairly sharply about 242O, but immediately decomposes. It is soluble in nitrobenzene, pyridine, or chloroform, more sparingly so in alcohol or other orgnnic solvents ; for crystallisation nitrobenzene proved most convenient. The solution in alkalis is deep blue, but on addition of lead acetate t o the alkaline solution a reddish-brown precipitate is produced. Analysis of the free acid gave the following result : 0.1146 gave 12.6 C.C. nioist nitrogen at 19' and 756 mm. N = 12.8. C17H,,0,N, require3 N = 12.5 pel. cent.
This compound dissolves in sulphuric acid with an indigo-blue coloration.
For purposes of comparison the ortho-and meta-nitro-derivatives were prepni ed and examined. o - Nitrobenzene-4-axo-1 -nu,p?hthoZ-2 -carboxytic The substance is sparingly soluble in alcohol or the usual organic solvents giving reddish-brown solutions. Alkalis dissolve it with production of a permanganate shade, whilst in strong sulphuric acid a n indigo-blue solution is obtained. and i n its behaviour towards organic Folvents much resembles its isornerides. I n alkali the colour is, however, reddish-purple, whilst in strong sulphuric acid it is bluishpurple : 0*1000 gave 10.2 C.C. moist nitrogen at 15' and 763 mm.
C17Hl10,N, requires N = 12.5 per cent,
The nature of the absorption in the visible part of the spectrum of some of the compounds described in this paper, together with that of several other nitrated azophenols, will be found in a table a t the end. N = 13.2. p-Nitro-m-carboxybenzeneaxophenol, 2-Nitm-5-aminobenzoic acid was diszotised and coupled with phenol.
The resulting alkaline solution was intensely blood-red.
The azophenol was precipitated by acidification and crystsllised twice from boiling dilute acetic acid, when i t formed deep red needles which melted a t 195O.
This azophenol is readily soluble in the usual organic solvents, and is sparingly soluble in boiling water.
Unfortunately, we are unable to give direct analytical data with respect to this particular substance, as the combustion was accidentally spoiled, and we had not a suficient quantity left for analysis. Its mode of preparation and properties, however, leave no doubt as to its nature, and the derivative about to be described gave very satisfactory analytical figures.
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HEWITT AND MITCHELT,: COLOUR AND was prepared by dissolving the above-described com1)ound in concentrated sulphuric acid and adding the calculated quantity of nitric acid of sp. gr. 1.42.
After standing three hours tho mixture was poured into a large excess of water and the precipitated dinitro-compound colkcted, washed, and dried.
After crystallisation from boiling dilute acetic acid it formed small, well-defined reddish-yellow needles, readily soluble in glacial acetic acid, alcohol, chloroform, etc., and melting at 214O : 0,1960 gave 0,0446 H,O and 0,3359 GO,. C = 46.7 ; H = 2 -5 . C,,,H,07N, requires C = 46.9 ; H = 2.4 per cent.
Br
Finely-powdered $2-nitrobenzenexzophenol was stirred into glacial acetic acid, a n excess of powdered fused sodium acetate being added, and finally the calculated quantity of bromine, the latter diluted with glacial acetic acid. The mass gradually thickened, changing in appearance from red to brown. After half an hour i t mas diluted largely, filtered, and the dibromo-derivative crystallised twice from glacial acetic acid. It formed lustrous, brownish-golden flattened prisms, melting a t 205--206".
This Substance is soluble in alkali with a n intense red colour, and also dissolves in alcohol, acetone, benzene, or chloroform, but is insoluble in light petroleum : 0.3234 gave 0.4326 GO, and 0.0545 H,O. C = 36.4 ; H = 1.9. C!,,€170,N,Br, requires C = 35.9 ; 13 = 1.7 per cent.
A dinzotised solution of p-nitroaniline was added to the calculated quantity of salicylaldehyde dissolved in water containing excess of sodium carbonate and a little sodium hydroxide. After two hours the liquid was acidified, the azo-compound collected, washed, dried, and crystallised twice from t,olueno. From this solvent it separated in small, flattened, red needles, melting at 192-103'.
This substance is soluble in alcohol, ether, acetone, or glacial acetic acid, giving reddish-yeilow solutions, and in alkali i t is also yellow. The phenpli~ydmxone, NO, /-\N,/-\OH, was prepared by stirring the finely-powdered azoaldehyde in glacial acetic acid containing excess of fused sodium acetate and adding a solution of phenylhydrazine acetate in glacial acetic acid.
The resulting mixture rapidly thickened, the hydrazone was collected, washed with a little glacial acetic acid, and crystallised from the same substance. It formed shining, deep red laminae, which melted a t 235-240' with much decomposition.
This substance dissolves sparingly in alcohol, acetone, chloroform, or benzene with a yellow colour, whilst in alcoholic potash the colour is a beautiful bluish-purple : \-/ \-/ CH:N*NH* C,H, 0.1873 gave 0.0754 H20 and 0.4339 CO,.
C1,H,,0,N5 requiyes C = 63.2 ; H = 4.2 per cent.
In recording the observations made with the aid of the spectroscope, i t must be noted that only the visible part of the spectrum has been examined. I n the following table such a statement as " T o wavelength 610 pp " indicates that the red end of the spectrum is absorbed as far as 610 pp, whilst " F r o m 524 pp onwards " means t h a t from 524 pp onwards the blue and violet are absorbed as far as the visible spectrum extends. All the solutions examined were alcoholic, solutions of the potassium salts being prepared by adding a drop of 50 per cent. potassium hydroxide solution to the alcoholic solution of the parent phenol. 
NllOOO
From 562 pp onwards.
A-/SOO From 550 pp onwards,
N/2000
Proin 550 pp onwards.
iV/500
From 517 pp onwards.
N/lO,OOO
Band 550 to 475 pp.
N/500
From 480 pp onwards.
From 520 pp onwards.
From 498 pp onwards.
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